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Abstract (Basic): JP 51067346 A 

A dental care matl. comprises a tartar decomposing enzyme e.g. 
dextranase, mutanase, and a high mol. basic matl. e.g, methyl 
methacrylate, cyanoacrylate, urethane resin. The mat), can be used as 
filling agent, coating agent, etc. 
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L.SJ 392 



Application of the patent 
Dec. 9, 1974 

To: Mr. Hideo Saito, Chief of the Patent Dept. 

1 . Name of invention: polymer material for dental use 

2. Inventor; Ryo Ninomiya, Koji Shibuya, and 3 others 

Lion Dental Co. Ltd, 457, Nmormyamachi-Nishi, Nakagun, Kangawa, Japan 

3. Applicant of the patent: Lion Dental Co. Ltd. 
3-7, 1-chome, Honjo, Sumida-ku, Tokyo, Japan 
Representative: Atsushi Kobayashi 

4. Assigned Representative: Masatake Shiga, patent attorney 
26-7, 4-cbome, 4 th Floor, Kyoei Bldg., Taito, Taito-ku, Tokyo, Japan 

5. Lists of attached documents 

(1) detailed report 1 

(2) copy of application 1 

(3) a letter of attorney 1 

Disclosed Report of Patent 
(Japan Patent Dept.) 

Patent No.: S 51-67346 
Disclosed date: June 10, 1976 
AppUcationNo: S 49-141253 
Application date: Dec. 9, 1974 
Application of examination: pending 

Detailed report • 

1. Name of invention 
Polymer material for dental use 

2. Sphere of patent request 

Polymer material for dental use which contains a plaque decomposing enzyme such as 
dextranase, mutanase, and a germ-dissolving enzyme in a polymer substrate for dental 
use. 

3. Detailed explanation of the invention 

This invention is concerning a polymer material for dental use which separates 
plaque and controls its production and attachment of die same. 

Cavities occur in areas where food is left and self-cleaning and manual cleaning 
are difficult such as in small grooves in the teeth, etc. To prevent cavities, small holes or 
grooves in the teeth are generally sealed using a polymer material such as methyl 
methacrylate, cyano acrylate, glycidyl methacrylate, urethane, epoxy resin, etc. 
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However, these sealing agents undergo polymerization shrinkage during 
manufacturing. They are also expanded and shrunk due to temperature changes inside 
the mouth. Therefore,, gaps are easily produced after filling. These gaps allow the 
entrance of factors such as bacteria or plaque, and it may cause secondary decay. These 
polymer materials are widely used as coating agents and fillers, materials for artificial 
gums, fillers between gaps, adhesives, etc., in addition to their use as sealing agents in the 
dental field. However, since it does not protect against attachment of soil or plaque, the 
above problems are even bigger. 

Other cavity-preventing measures combine effective ingredients to gum or tooth 
paste for use inside the mouth or to apply sodium fluoride to the teeth, etc. However, 
when applied to the gums, the effective ingredient is a one time application and its effect 
does not last more than several 10's minutes at most. In the case of tooth paste, the 
efficacy of some ingredients is affected by other ingredients, and there are restrictions on 
the useful combinations. Sodium fluoride is discharged by saliva. Each of these methods 
has its own problems, and they cannot prevent cavities due to plaque. 

The object of this invention is to offer a polymer material for dental use which 
can prevent tooth decay for a Jong period of time. 

This invention attains the above object by using a polymer material for dental use which 
contains a plaque decomposing enzyme in the polymer substance. 

This plaque decomposing enzyme is an enzyme which decomposes plaque and 
control generation and attachment of plaque. For example, there are dextranase, 
mutanase, germ-dissolving enzymes, etc. 

Representative examples of the polymer substrate for dental use in this invention 
include methyl methacrylate, cyano acrylate, glycidyl methacrylatc, are thane resin, and 
epoxy resin. 

Polymer material for dental use in this invention is a generic term for a sealing 
agent, coating agent, filler, adhesive, or material for artificial gums, etc. 

The main characteristic of the polymer material for dental use of this invention is 
that a plaque decomposing enzyme is combined in the polymer substrate for dental use. 
The plaque decomposing enzyme normally constitutes 0.05 to 20.0 wt. %, preferably 1.0 
to 10.0 wt. % per polymer material for dental use. When dextranase is used as the plaque 
decomposing enzyme, it is reasonable to use one with 5,000 to 1 million unit/g; when 
mutanase is used, 1,000 to 200,000 unit/g; when germ-dissolving enzyme is used, 500 to 
200,000 unit/g. 

THrhr imit s are defined as follows: in the case of dextranase, it is dextran; in the 
case of mutanase, it is mutane, and the amount of enzyme which reduces l_mg of sugar in 
1 rninute is adopted as 1 unit In the case of germ-dissolving enzymes, the amount of 
enzyme which reduces 0.O01 of turbidity of germs per 1 minute is adopted as 1 unit. 

When adding the plaque decomposing enzyme to the polymer substrate for dental 
use, it is effective to combine enzymes such as protease, amylase, Iysozyme; or 
germicides such as chlorohexidine; preservatives such as ethyl parabene or butyl 
parabene. It is also possible to add a tooth quality reinforcing agent such as soda 
monofluorophosphate, tin fluoride, or soda phosphate. 

Next, experiments concerning production of streptococcus mutans and formation 
of plaque with use of polymer material for dental use of this invention are going to be 
explained. 
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(Preparation of sample) 

Methyl methacrylate (120 g), dimethyl para toluidhie (0-06 g), polymethyl 
methacrylate powder (4.8 g) were added to a 50 ml beaker and stirred well. When the 
liquid became transparent and tacky, dextranase (220,000 uoit/g) was added so that they 
would be 0.1, 0.5, 1.0, 5.0, 10.0 % final weight %. At last, benzoyl peroxide (0.06 g ) 
was added, and they were stirred well. This was put into a polyethylene mold with 14 
mm diameter and 1 0 mm height After it was left for 24 hours, it was cut into 0.8 mm 
thickness. Then it was finished with #800 polishing paper, and it was used as a sample. 
Disks made by similar methods without adding dextranase were used as a control. 

The bacillus root for the experiment was streptococcus mutans, OMZ-61 rot. The 
cultivation field was 5% trypsicase soy broth in a shoe cloth. 

(Experimental method) 

Two holes were made in the samples (disks) manufactured by the above method. 
Stainless steel wire was put through one of these and was fixed. Next, wire for dental use 
was put through the other hole, and this wire was held at almost its center. This was 
washed with distilled water, and it was inserted into a test tube. The wire was bent and 
hung on the test tube so that it would not fall down. A fixed amount of OMZ-61 root was 
inoculated to the test tube which was prepared as described above, It was cultivated in 95 
% nitrogen and 5 % carbon dioxide at 37°C- Growth of the bacillus and attachment of 
plaque like substance made by this bacillus were observed. 

(Results of experiment) 

The results of these observations are shown in the table bejow. 

In the table, column A indicates the growing condition of the bacillus; B indicates 
the degree of attachment of the bacillus to the test tube (glass); column C indicates the 
degree of attachment of the bacillus to the disk. Symbols such as-, ± indicate the degree 
of attachment of the bacillus. -: no attachment of bacillus; ± : hardly any attachment; +: 
slightly attached, ++: attached, +++: considerably attached. 
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As understood from the above table, the effect of this invention is remarkable. 
The effective ingredient (enzyme) which is either melted out from the resin or bonded to 
the resin is effective in removing, dissolving, or blocking attachment of decay factors 
(plaque) which enter the gaps created when filling or sealing the tooth using polymer 
materials. It can protect the teeth from Secondary decay which is due to these gaps. 
Since secondary decay is prevented., it also prevents peeling and felling of the sealing 
material which is caused by this decay. At the same time, it is expected that the effective 
ingredient which is melted out will not stay in the same area and will work for prevention 
of decay in other areas. Furthermore, when a plaque decomposing enzyme is contained 
in the polymer substrate, the effect lasts longer. Attachment of plaque and soil can be 
controlled, and discomfort can be prevented. Therefore, this invention is especially 
effective for false teeth. By combining and bonding plaque decomposing enzyme with 
the resin, its stability is especially increased. Unlike toothpaste, it will not make enzymes 
unstable for long period of time. Another merit is that the enzyme is stable until use. 

As explained above, this invention offers an excellent polymer material for dental 
use which prevents plaque. 

Next, examples of practice of this invention are going to be explained. 

(Example of practice 1) sealant 

methyl methacrylate 
polymeihyl methacrylate 
dexfranase (500,000 unit/g) 
chlorhexizine hydrochloride 
dimethyl para toluidine 
benzoyl peroxide 



(Example of practice 2) sealant 

ethyl cyano acrylate 
silica 

dextranase (500,000 unit/g) 
dimethyl aniline 



(Example of practice 3) composite resin 
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30 
5 
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100.0 (weight %) 



84.5 
10 



05 

100.0 (weight %) 



methyl methaciylate 
polymethyl methacrylate 
glass powder 

dextranase (500,000 unit/g) 
dimethyl para tohiidme 
benzoyl peroxide 



(Example of practice 4) sealant 

4,4-diphenyl methane diisocyanate 
desmohen-1200 
dextranase (500,000 unit/g) 
tinoctanate 



(Example of practice 5) composite resin 

glycidyl methacrylate 
methyl methacrylate 
polymethyl methacrylate 
glass powder 

dextranase (400,000 unit/g) 
monofluoro soda phosphate 
dimethyl para toluidine 
benzoyl peroxide 



(Example of practice 6) 

methyl methacrylate 
polymethyl methacrylate 
dextranase (400,000 unit/g) 
dimethyl para toluidine 
benzoyl peroxide 



(Example of practice 7) filler for gap 
vinyl a 



glycol acetate 
zinc sulfate cement 



e (400,000 unit/g) 
lysozyme (10,000 unit/g) 
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0.5 

1 

100.0 (weight %) 



76 
20 
3 
i 

100.0 (weight %) 



20 
15 
10 
50 

3.5 
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100.0 (weight %) 

Assigned representative: Masatake Shiga, patent attorney 

6. Inventors in addition to the above 
Masatoshi Igarashi 

Lion Dental Co. Ltd., Ninomiya Residence, 457, Yamanishi, NimomiyamacM, Naka-gua, 
Kanagawa, Japan 

Isao Minenioto 

283-4, Kameino, Fujisawa-shi, Kanagawa, Japan 
Satoshi Hayashi 

5-13-15, Kotobukicho, Odawara, Kangawa, Japan 

Amendment (voluntary) 
Jan. 16, 1975 

To: Chief of the patent dept. 

1 . Indication of the event 
No. 141258 in 1974 

2. Name of invention 
Polymer material for dental use 

3 . Party which makes amendment 
Lion Dental Co. Ltd. 

4. Assigned representative 
Masatake Shiga, patent attorney 
4-1, Yaesu, Chuo-ku, Tokyo, Japan 

5. Object of amendment 

"Detailed explanation of invention" in detailed report 

6. Content of amendment 

(1) After "These units are defined as follows": on page 2, insert "for a phosphoric acid 
buffer, PHZO 3.5 g" 

(very hard to read the original) 

(2) Correct "1 mg " on page 2 to "1 ug". 
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